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(57) ABSTRACT

The present invention provides a steering wheel. Hook por-
tions configured to engagingly fit an airbag module is directly
supported by a boss portion independent of spoke portions. In
addition, a tip end part’s side of each of hook claws in each of
the hook portions is arranged so as to be oriented to the inside
of a steering wheel. With such a construction, even in the case
where the airbag module is pulled in such a direction as to be
spaced from a steering wheel at the time of inflation and
expansion of an airbag, an engaged state between each of the
hook claws and an engaged portion that is provided at the
airbag module is obtained as engagement at a deeper position,
and the engaged state can be established to be rigid in struc-
ture.

7 Claims, 6 Drawing Sheets
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1
STEERING WHEEL

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority of Japanese Patent Appli-
cation No. 2013-097479 filed on May 7, 2013. The contents
of this application are incorporated herein by reference in
their entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a steering wheel with an
airbag device accommodating an airbag for occupant at a
driver’s seat. It is to be noted that in this specification, upper
and lower directions are respectively specified, as a top end
side of the steering wheel is an upper side, and as abottom end
side is a lower side, when a steering wheel is in a neutral state
in which a vehicle moves straight (i.e. a neutral position of the
steering wheel), in a top view of the steering wheel. And, a
direction crossing the vertical direction is defined as a trans-
verse direction. Further, forward and backward directions are
respectively specified, as a driver’s side of the steering wheel
is a foreside and a counter-driver’s side is a backside.

2. Description of the Related Art

Conventionally and up to now, as a steering wheel of a
vehicle such as an automobile, a steering wheel provided with
an airbag device has been employed. The steering wheel is
made of the airbag device and a wheel main body portion in a
state in which the airbag device is removed. The airbag device
corresponds to a module structure provided with an air bag,
an inflator configured to supply an inflation gas to the airbag
and a housing portion configured to house the airbag in an
uninflated state.

The housing portion of the airbag device is constructed
with a case body configured to accommodate a folded airbag
and an inflator or the like, and a cover body that is mounted to
the case body in a state in which the case body is covered
therewith, the cover body being configured to cover the
folded airbag. In addition, on an inner side of the cover body,
avulnerable portion which breaks when the airbag deploys is
formed.

As a structure of removably supporting an airbag module
by a wheel main body portion, there has been employed a
structure of mounting a plate of which a lower limit position
in a lower direction is specified with a stepped bolt for the
airbag module, for example, and then, the mounting plate is
secured to a spoke portion of the wheel main body portion.

In addition, recently, in place of the bolt-securing structure,
there has been employed a snap-fit structure that is capable of
engagingly fitting the airbag module to the wheel main body
portion in a simplified manner. As a steering wheel provided
with the snap-fit structure, there have been proposed a steer-
ing wheel provided with an airbag device (reference should
be made to Japanese Unexamined Patent Application Publi-
cation No. 2007-50876), a steering wheel for automobile
(reference should be made to Japanese Unexamined Patent
Application Publication No. 2011-102052) or the like.

In so far as the snap-fit structure described in Japanese
Unexamined Patent Application Publication No. 2007-50876
is concerned, it has been known that there is provided a
structure of pressing down an airbag module placed at a
predetermined position of a wheel main body portion to
thereby produce an engaged state between a hook portion
formed in the airbag module and an elastic wire rod disposed
inside of the wheel main body portion. In addition, in so far as
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the snap-fit structure in Japanese Unexamined Patent Appli-
cation Publication No. 2011-102052 is concerned, it has been
known that there is provided a construction in which a hook
portion is formed on a wheel main body portion’s side and
that an elastic wire rod that engages with the hook portion is
arranged on a bottom face side of an airbag module.

In each of the inventions described in Japanese Unexam-
ined Patent Application Publications No. 2007-50876 and
No. 2011-102052, a spring, which is configured to bias the
airbag module in such a direction as to be spaced from the
inside of the wheel main body portion, and a switch mecha-
nism for horn, are intervened between the airbag module and
the inside of the wheel main body portion. In addition, the
airbag module is biased by applying a biasing force from the
spring in such as direction as to be spaced from the wheel
main body portion, and at the most distant position from the
wheel main body portion, a hook-engaged state is main-
tained. In this manner, the airbag module is mounted so as to
be movable at a predetermined distance with respect to the
wheel main body portion.

In the invention described in Japanese Unexamined Patent
Application Publication No. 2007-50876, in the snap-fit
structure employed for engagingly fitting the airbag module
to the wheel main body portion’s side, it has been known that
there is provided a construction in which at least two or more
hook portions are arranged on the bottom face side of the
airbag module. In addition, although, at the time of deploy-
ment of the airbag, a tension force acts on the airbag module
in such a direction as to be spaced from the wheel main body
portion, even in the case where the tension force acts on the
airbag module, the airbag module is constructed so as not to
slip off from the engaged state by way of the snap-fit struc-
ture. As a constituent element for the sake ofthe objectiveness
mentioned above, in order to prevent deformation even in the
case where the tension force acts on the hook portion, the
hook portion is constructed so as to be very rigid in structure.

That is, when the airbag starts its deployment, at the very
first moment, the airbag module is pressed toward the wheel
main body portion’s side. However, after the airbag module
cover has broken open, and airbag comes out from the airbag
module, the airbag module is then strongly pulled in such a
direction as to be spaced from the wheel main body portion,
in such a manner as to be pulled up by the deployment of the
airbag.

At this time, in order to prevent the airbag module from
being spaced from the wheel main body portion, a construc-
tion to reliably maintain an engaged state between the hook
portion and the elastic wire rod in the snap-fit structure is
needed. As a structure for maintaining this engaged state, as
has been described above, in Japanese Unexamined Patent
Application Publication No. 2007-50876, the hook portion is
constructed so as to be very rigid in structure.

In order to rigidly construct the hook portion, the shape of
the hook portion becomes large in size, and moreover, a
structure of the bottom side of the airbag module supporting
the hook portion must be rigidly constructed as well. As a
result, the weight of the hook portion and/or the weight of the
airbag module increase.

In addition, in the case where the shape of the hook portion
is formed large in size, a variety of restrictions must be
applied to a layout or a construction for attaching the airbag
module into the wheel main body portion. Thus, the snap-fit
structure in Japanese Unexamined Patent Application Publi-
cation No. 2007-50876 results a disadvantageous structure in
various points of view.

The invention in Japanese Unexamined Patent Application
Publication No. 2011-102052, which was filed by the same
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Applicant of the present application, is directed to a construc-
tion in which the hook portion is provided at the spoke por-
tion. Therefore, unlike the hook portion as described in Japa-
nese Unexamined Patent Application Publication No. 2007-
50876, even in the case where the hook portion and the
bottom part of the airbag module are not constructed so as to
be rigid in structure, the hook portion is supported by the
spoke portion, thus making it possible to reliably maintain the
engaged state with the airbag module.

SUMMARY OF THE INVENTION

The present invention has been achieved in order to solve
the conventional problems, and it is an object of the present
invention to provide a steering wheel provided with a con-
struction that is capable of further reliably maintaining an
engaged state with an airbag module at the time of deploy-
ment of an airbag by carrying out a further modification to
such snap-fit structure as in Japanese Unexamined Patent
Application Publication No. 2011-102052.

The above mentioned object of the present invention can be
achieved according to each of first to fourth aspects of the
present invention as follows. That is, a steering wheel accord-
ing to the first aspect of the present invention is primarily
provided, and includes a steering wheel provided with: a
wheel main body portion including a rim portion arranged at
a rotation outer circumferential portion, a boss portion
arranged inside of the rim portion and coupled to a steering
shaft, and a plurality of spoke portions configured to couple
the rim portion and the boss portion to each other; and an
airbag module configured to cover at least the boss portion
and house an airbag therein, wherein a module support por-
tion configured to support the airbag module includes: a hook
portion provided at the wheel main body portion; and an
engaged portion provided on a bottom face side of the airbag
module and engages with the hook portion, the hook portion
has aleg portion supported by the boss portion independent of
the spoke portion, and a hook claw provided on a top side of
the leg, and a tip end of the hook claw protruding toward an
inside of the wheel main body portion.

The steering wheel according to the second aspect of the
present invention is primarily provided in such a manner that
the engaged portion is made of an elastic wire rod.

The steering wheel according to the third aspect of the
present invention is primarily provided in such a manner that
an easily deformable portion configured to easily incline a tip
end side of the hook claw to the inside of the wheel main body
portion is formed at the leg portion.

The steering wheel according to the fourth aspect of the
present invention is primarily provided in such a manner the
hook portion is provided on two or more sites of the wheel
main body portion.

According to any one of the first to fourth aspects of the
present invention, a hook portion constituting a snap-fit struc-
ture is formed on a wheel main body portion’s side, and
moreover, the hook portion is constructed so as to be directly
supported by a boss portion by way of a leg portion provided
independent of a spoke portion. That is, a hook claw of the
hook portion, which is provided on a top side of the leg
portion, is mounted to the boss portion in a cantilever-sup-
ported state.

In typical steering wheels, when an impact load is applied
to a rim portion, a spoke portion in a certain range from a
proximal end part coupled to a boss portion to a joint portion
coupled to the rim portion is constructed so as to be able to
absorb the impact lead by a torsion or a bending deformation.
In accordance with the present invention, the hook portion is

10

20

25

30

35

40

45

50

55

4

supported on the boss portion independent from the spoke
portion and thus the hook portion is not influenced by the
deformation of the spoke portion. Moreover, the leg portion
of the hook portion is directly supported by the boss portion,
and thus, even in the case where an impact load is applied to
the rim portion, a base part of the leg portion is rigidly sup-
ported by the boss portion.

Thus, according to any one of the first to fourth aspects of
the present invention, when an airbag deploys, even in the
case where a tension force acts on an airbag module in such a
manner as to release from a wheel main body portion, the
tension force mentioned above acts as a force of deforming a
leg portion so as be inclined to the inside of the wheel main
body portion. In this manner, a hook claw produces a defor-
mation toward the inside of the wheel main body portion, and
the engaged state between the engaged portion and the hook
claw is further enhanced.

That is, the hook claw is deformed toward the inside of the
wheel main body portion, whereby the engaged portion is
made more deep engaged state with the hook claw, and the
engaged state between the engaged portion and the hook claw
is further enhanced. As a result, a state in which the airbag
module is retained is caused to be more rigid in tightness.

Thus, according to any one of the first to fourth aspects of
the present invention, the airbag module can be reliably
retained. In addition, the hook portion can be arranged on an
appropriate site as required without being limited to a layout
or a construction of the spoke portion.

According to any one of the first to fourth aspects of the
present invention, the engaged portion can be constructed by
employing an elastic wire rod. With such a construction,
when the airbag module is engaged with the hook portion, the
engaged state can be easily established by deformation ofthe
elastic wire rod. In addition, when the hook portion is
deformed to the inside of the wheel main body portion by
applying the tension force from the engaged portion when the
airbag inflates and expands, the base side of the hook claw is
established in a state in which the base side is caused to be
proximal to the elastic wire rod by inclination of the hook
claw, and thus, the engaged state between the engaged portion
and the hook portion can be more reliably maintained.

According to any one of the first to fourth aspects of the
present invention, the easily deformable portion is formed at
the leg portion, whereby when the airbag deploys, deforma-
tion of the hook portion to the inside of the wheel main body
portion can be increased.

According to any one of the first to fourth aspects of the
present invention, the hook portion can be formed on at least
two or more sites inside of the wheel main body portion. In
order to engage the airbag module with the wheel main body
portion in a well-balanced manner, there is a need to provide
the engaged portion on at least two or more sites of the airbag
module. In addition, the engaged portion is provided on at
least two or more sites, whereby, even at the time of deploy-
ment of the airbag, the airbag module can be reliably engag-
ingly fitted to the wheel main body portion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11is a perspective view of a steering wheel in which an
airbag module is removed (according to a first embodiment);

FIG. 2 is aplan view of a steering wheel in which a steering
pad is removed (according to the first embodiment);

FIG. 3 (a) and FIG. 3 (b) are sectional views taken along the
line A-A and the line B-B of FIG. 2 respectively (according to
the first embodiment);
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FIG. 4 is a perspective view of a back side of an airbag
module (according to the first embodiment);

FIG. 5 is a partial schematic view showing an engagement
between an engaged portion and a hook portion (according to
the first embodiment);

FIG. 6 is a partial schematic view showing an engagement
between an engaged portion and a hook portion upon deploy-
ment of an airbag (according to the first embodiment);

FIG. 7 is aplan view of a steering wheel in which a steering
pad is removed (according to a second embodiment);

FIG. 8 (a) and FIG. 8 (b) are sectional views taken along the
line C-C and the line D-D of FIG. 8 respectively (according to
the second embodiment); and

FIG. 9 is a perspective view of a back side of an airbag
module (according to the second embodiment).

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, embodiments of the present invention will be
specifically described with reference to the accompanying
drawings. In so far as a construction of a steering wheel of the
present invention is concerned, any layout, shape or construc-
tion other than layouts, shapes or constructions which will be
described hereinafter can be changed as long as it is possible
to solve the problem to be overcome by the present invention.
Thus, the present invention is not limited to the embodiments
which will be described hereinafter, and a variety of modifi-
cations to the described embodiments can occur without devi-
ating from the scope and/or spirit of the invention.

[First Embodiment]

A first embodiment according to the present invention will
be described with reference to FIG. 1 to FIG. 6. As shown in
FIG. 1, a steering wheel 1 is provided with a rim portion 3 that
is formed in a circular ring, for example, and the rim portion
3 is generally arranged in a state in which an upper end part of
the rim portion is inclined against a forward direction of a
vehicle with respect to a lower end part. In addition, the
steering wheel 1 is attached to a steering shaft serving as a
steering device, not shown, and an airbag module 5 (reference
should be made to FIG. 4) that constitutes a main body por-
tion of an airbag device is attached to an occupant’s side of the
steering wheel 1 at a center of the rim portion 3.

As shown in FIG. 1 and FIG. 4, the steering wheel 1 is
constructed with a boss portion 3 having a shaft mounting
hole 23 that is coupled to the steering shaft, not shown, the rim
potion 3 that is gripped by a driver, and spoke portions 4, 4
configured to connect the boss portion 2 and a core bar of the
rim portion 3 to each other. In the example shown, this steer-
ing wheel is constructed with two spokes serving as the spoke
portions 4, 4.

The boss portion 2 can be covered at the occupant’s side
with the airbag module 5 shown in FIG. 4, and can also be
covered at each of the spoke portions 4, 4, together, with the
airbag module 5. At this time, a gap can be provided between
an outer circumferential edge of the airbag module that covers
both of the boss portion 2 and the spoke portions 4, 4, and an
inner side of the rim portion 3.

By the presence of this gap, the airbag module 5 can be
relatively moved to the rim 3 in a forward or backward direc-
tion. In this manner, the airbag module 5 that is also act as a
horn switch button can be moved in the forward or backward
direction.

It is to be noted that, although not shown, there can also be
employed a construction in which a gap between a site exist-
ing on the side of the rim portion 3 and the airbag module 5 is
covered with a finisher. In this case, there is a need to provide
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a predetermined gap between the outer circumferential edge
of the airbag module 5 and an inner side of the finisher, and
with this gap, the airbag module 5 can be constructed so as to
be relatively movable to the finisher. In addition, on a face of
the finisher, a desired design can be made, or alternatively,
switches or the like can be arranged as required.

As shown in FIG. 2, in the boss portion 2, a shaft mounting
hole 23 for attaching to the sheering shaft, not shown, is
formed. On an inner circumferential face of the shaft mount-
ing hole 23, an inner tooth spline is formed, and this inner
tooth spline is spline-coupled to an outer tooth spline that is
formed on an outer circumferential face of the steering shaft,
not shown, whereby a wheel main body portion 1a can be
mounted to the spline shaft, not shown.

Inside of'the steering wheel 1, an undercover 30 configured
to cover a back side of the wheel main body portion 1a is
provided. In addition, support portions 24a, 24b configured to
support end parts of springs 13a, 135 (reference should be
made to FIG. 4) that elastically support an airbag module 5
which will be described later are respectively constructed,
and in proximity to a site constituting each of the support
portions 24a, 245, fixed contact points 26a to 26¢ constituting
a horn switch mechanism are constructed among movable
contact points 16a to 16¢ (reference should be made to FIG.
4) that are provided on the side of the airbag module 5.

In addition, the wheel main body portion 1a is constructed
with a pin engagement hole 21 configured to insert a posi-
tioning pin 12 (reference should be made to FIG. 4) that is
formed in each of fixed boards 20 of the airbag module 5, and
hook portions 6 to 8 configured to engagingly fit the airbag
module 5 to the wheel main body portion 1a in such a state as
to allow for a slight movement in such a direction as to be
spaced from the wheel main body 1a.

The hook portions 6 to 8 are provided independent of the
spoke portions 4, 4, and are directly supported by the boss
portion 2. Although, in the example shown, there is illustrated
a construction in which the hook portions 6 to 8 are provided
onthree sites of the boss portion 2 as long as there is employed
a layout or a construction that is capable of mounting the
airbag module 5 in a well-balanced manner, the hook portions
can be constructed on two sites.

The hook portions 6 to 8 are respectively constructed with
leg portions 65 to 86 supported by the boss portion 2, and
hook claws 6a to 8a formed on top sides of the respective leg
portions 65 to 85. In addition, a tip end side of each of the leg
portions 6a to 8a is laid out and constructed so as to be
oriented to the inside of the wheel main body portion 1a, and
an inclined face is formed on a top face.

As shown in FIG. 3 (a) which is a sectional view taken
along the line A-A of FIG. 2, hook portions 6, 7 are con-
structed with leg portions 65, 76 and hook claws 6a, 7a. In
addition, as shown in FIG. 3 (b) which is a sectional view
taken along the line B-B of FIG. 2, a hook portion 8 is
constructed with one pair of leg portions 85, 85 and a hook
claw 8a.

First, a construction of the hook portions 6, 7 will be
described with reference to FIG. 2 and FIG. 3 (a). The leg
portions 6b, 75 of the hook portions 6, 7 are formed along the
spoke portions 4, 4, and are arranged independent of the
spoke portions 4, 4 on sites which are more proximal to the
rim portion 3 than the spoke portions 4, 4. On the top sides of
the leg portions 6b, 75, hook portions 6a, 7a are respectively
formed, and the arrangement positions of the hook portions
6a, 7a are arranged on the side of the spoke portions 4, 4 that
are more proximal than the leg portions 65, 75.

Although the hook claws 6a, 7a can also be constructed so
asto be arranged outside of the spoke portions 4, 4, these hook



US 9,085,278 B2

7

claws can be compactly formed by being arranged on the side
of'the spoke portions 4, 4. As shown in FIG. 3 (a), the tip end
part of each of the hook claws 6a, 7a is formed so as to
protrude toward the inside of the wheel main body portion 1a,
and an inclined face, which is inclined to the inside, is formed
on a top face.

The undercover 9 made of a synthetic resin, configured to
cover the back face side of the wheel main body portion 1a, is
extended toward the hook portions 6, 7, and is arranged on
each of the back face sides of the hook portions of the hook
claws 6a, 7a while a tip end part in a respective extension
portion 9a is defined as an engagement face 96. The engage-
ment face 95 can come into contact with an elastic wire rod 17
serving as an engaged portion 17 that is provided at the airbag
module 5 which will be described later. (Hereinafter, a further
description will be continued, assuming that the elastic wire
rod 17 is employed in place of using a term “engaged por-
tion™.)

Next, a construction of the hook portion 8 will be described
with reference to FIG. 2 and FIG. 3 (b). At the hook portion 8,
one pair of leg portions 85, 84 is provided, and a proximal end
part of such one pair of leg portions 85, 85 is supported by the
boss portion 2. The tip end part’s side of each of the leg
portions 85, 85 is coupled to an appropriate portion, and at
this coupled portion, a tip end of the hook claw 8a is formed
s0 as to be oriented to the side of the shaft mounting hole 23.
The hook portion 8 is constructed with such one pair of leg
portions 85, 856 and the hook claw 8a.

As shown in FIG. 3 (b) which is a sectional view taken
along the line B-B of FIG. 2, the undercover 9 made of a
synthetic resin, configured to cover the back side of the wheel
main body portion 1a, is extended toward the hook portion 8,
and is arranged on the back side of the hook claw 8a while a
tip end part of the extension portion 9a is defined as the
engagement face 96. The engagement face 95 can come into
sliding contact with the elastic wire rod 17 that is provided at
the airbag module 5 which will be described later.

Atthe time of engagement, the elastic wire rod 17 is guided
to an appropriate engagement position in a state in which the
wire rod comes into sliding contact with the engagement face
95, thus causing a spring steel material constituting the elastic
wire rod 17 to be smoothly guided by way of a synthetic resin
material (for example, polypropylene) constituting the under-
cover 9. In addition, in the case where the elastic wire rod 17
directly comes into sliding contact with the hook portions 6 to
8 made of a metal material due to a vibration at the time of
cruising of a vehicle, an annoying noise such as a squeak
noise occurs, and however, the elastic wire rod 17 comes into
sliding contact with the engagement face 95 in such a fashion
that the back sides of the hook claws 64, 7a, 8a are covered by
a synthetic resin, thus making it possible to restrain or prevent
an occurrence of such an annoying noise. Further, a gap
between the elastic wire rod 17 and the hook claws 6a, 7a, 8a
can be in electrically insulated state.

It is to be noted that, although in the example shown, a
construction employing one pair of leg portions 85, 85 is
illustrated, for example, one leg portion is arranged on a site
which is an intermediate position of one pair of leg portions
8b, 8b as illustrated and then a hook claw 8a can be con-
structed so as to be provided at such one leg portion as well.

In addition, the core bar of the rim portion 3, the boss
portion 2, the spoke portion 4, and the hook portions 6 to 8 can
be integrally molded with the use of an aluminum alloy or a
magnesium alloy or the like.

Next, a construction of the airbag module 5 will be
described with reference to FIG. 4. In order to support the
airbag module 5 that also functions as a horn pad with the use
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of'a spring force, a plurality of springs 13a, 135 are arranged
between the back side of the airbag module 5 and the boss
portion 2. Although in the example shown, there is illustrated
a construction in which two springs 13a, 135 are provided, it
is also possible to employ a construction in which a spring
receptacle is formed in proximity to the hook portion 8 of
FIG. 2, and the airbag module 5 is supported by three springs.

The airbag module 5 is provided with a case body 5a, an
inflator 10 that is mounted to this case body 5a, a not shown
air bag, to which an inflation gas from the inflator 10 is to be
supplied and a cover body 55 that engages with the case body
5a. Also, an airbag, not shown, is accommodated in a space
made of the case body 5a and the cover body 54. In addition,
a vulnerable portion that breaks upon deployment of the
airbag is formed on an inner surface of the cover body 54.

An engagement claw 18 that is formed at the case body 5a
is engaged with an engagement hole 28 that is formed in an
outer circumferential surface of the cover body 55, and the
cover body 54 is engaged with the case body 5a by engaging
means, not shown, whereby the cover body 56 can be
mounted to the case body 5a.

On the back side of the case body 5a, that is, on an upper
upper side face in FIG. 4, movable contact points 16a to 16¢
of a horn switch mechanism are provided, and all of the
movable contact points 16a to 16¢ are connected to a terminal
chip portion 19. The terminal chip portion 19 can be con-
nected to a connector, not shown, which is provided at the
wheel main body portion 1a, when the airbag module 5 is
attached to the wheel main body portion 1a. This connector is
connected to a lead wire of a horn device, not shown.

On the back side of the case body 5a, a fixed board 20 for
arranging the movable contact points 16a to 16¢ is formed,
and on three sites in the back face side of the case body 5a, the
fixed boards 20 are respectively formed. In addition, on each
of'the fixed boards 20, movable contact points 16a to 16¢ are
respectively provided, and in the example shown, one end
parts of the springs 13a, 135 are respectively supported on
two fixed board 20, and a positioning pin 12 is provided.

The positioning pin 12 can engage with a pin engagement
hole 21 (reference should be made to FIG. 2) that is formed in
the wheel main body portion 1a when the airbag module 5 is
attached to the wheel main body portion 1a, thereby enabling
positioning of each of the springs 13a, 136 and positioning
between the movable contact points 16a to 16¢ and fixed
contact points 264 to 26c¢.

It is to be noted that, although, as springs 134, 1354, a coil
spring that functions as a compression spring is used, as long
as capable of biasing the airbag module 5 in such a direction
as to be spaced from the wheel main body portion 1a, there
can also be used other types of springs such as a plate spring
instead.

Between the airbag module 5 and the wheel main body
portion 1a, a module support portion is constructed so as to
engagingly stop the airbag module 5 with respect to the wheel
main body portion 1a in a state in which a movement in a
forward or backward direction has been permitted. The mod-
ule support portion constitutes a snap-fit structure, and is
constructed with the engaged portion 17 that is formed at the
airbag module 5 and the hook portions 6 to 8 that is formed at
the wheel main body portion 1a.

The engaged portion 17 is also referred to as a “one-touch”
quick attachment type wire, and is formed in such a shape that
the elastic wire rod 17 such as a spring steel material is curved
in a U-shape, and each end part 17a of the elastic wire rod 17
that is curved in the U-shape is bent to one side so that the end
parts 17a are arranged in parallel to each other. In addition, by
pressing the end parts 17a of the elastic wire rod 17 in a
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direction in which a gap between these end parts is reduced in
size, this wire rod can be elastically deformed so that a width-
wise dimension of the elastic wire rod 17 that is curved in the
U-shape decreases. Thus, the elastic wire rod 17 is elastically
deformed, whereby the elastic wire rod 17 can be inserted
between one pair of elongated holes that is formed in the fixed
board 20, or alternatively, can be removed from the inserted
elongated holes.

One pair of elongated holes configured to insert the elastic
wire rod 17 is formed in each of the fixed boards 20, and is
arranged in a state in which these elongated holes are spaced
from an insertion direction of the engaged portion 17. In
addition, the engaged portion 17 can be mounted in such one
pair of elongated holes by reducing a pressing force that is
applied in the direction in which the gap between both end
parts 17a in a state in which the engaged portion 17 is inserted
into such one pair of elongated holes. At this time, a part of the
elastic wire rod 17 is arranged in a state in which the part is
exposed to a spaced portion between such one pair of elon-
gated holes. This part of the elastic wire rod 17 that is exposed
between such one pair of elongated holes engages with a
respective one of the hook portions 6 to 8 that are formed on
the side of the wheel main body portion 1a.

It is to be noted that, although in the example shown, there
is illustrated a construction employing two springs 13a, 135
to support the airbag module at two points, the number of such
springs is not limited to two.

The number and positions of springs are, if constant inter-
vals between a respective one of the fixed contact points 26a
to 26¢ formed at the wheel main body portion 1a in the horn
switch mechanism 8, and a respective one of the movable
contact points 164 to 16¢ on the side of the airbag module 5
can be made, and if the airbag module 5 can be supported in
a well-balanced manner, two or more springs can be used and
then arranging these springs at their appropriate arrangement
positions is possible.

In addition, the number of arrangements and the arrange-
ment positions in respective ones of the fixed contact points
26a to 26¢ and the movable contact points 16a to 16¢ consti-
tuting the horn switch mechanism are not limited to the con-
struction in the example shown. As long as these positions are
suitable for actuating the horn switch mechanism when the
airbag module 5 is pressed, the horn switch mechanism canbe
arranged at any position. The case body 5a and the under-
cover 30 each are made of a hard synthetic resin such as a
glass fiber reinforced polyamide, a talc containing polypro-
pylene or an ABS resin materials by injection molding.

Next, transition of the engaged state between an elastic
wire rod 17 and a hook portion 8 upon deployment of an
airbag will be described with reference to FIG. 5 and FIG. 6.
It is to be noted that similar transition of an engaged state
between the elastic wire rod 17 and hook portions 6, 7 occur
as is the case with the engaged state between the elastic wire
rod 17 and the hook portion 8, and therefore, the engaged state
between the elastic wire rod 17 and the hook portion 8 will be
described as a representative example. In addition, ease for
understanding for the contents of the description, the layouts
and constructions of the elastic wire rod 17 and the hook
portion 8 will be schematically illustrated. Thus, a construc-
tion of the airbag module 5 and a construction of the spoke
portion 4, or alternatively, the illustrations of the extension
portion 9a, the engagement face 95 or the like of the under-
cover 9 are omitted.

FIG. 5 shows a state in which the airbag module 5 is
attached to the wheel main body portion 1a and then the
elastic wire rod 17 that slides on an inclined face of the hook
claw 8a engages with a tip end of the hook claw 8a. The
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elastic wire rod 17 enhances a spring force while sliding on
the inclined face of the hook claw 8a and while changing its
relative position in such a direction as to decrease a gap
between the end parts 17a of the elastic wire rod 17 formed in
the U-shape mentioned above.

Even in the case where the elastic wire rod 17 exceeds the
tip end part of the hook claw 8a, an elastic force having been
accumulated in the U-shape is restored, and its relative posi-
tion is then changed in the direction in which the gap between
the end parts 17a of the elastic wire rod 17 increases in size.
In addition, as shown in FIG. 5, its relative position is shifted
to the inside by a distance of “a” from a tip end of the hook
claw 8a, and in this state, the elastic wire rod 17 can engage
with the hook claw 8a.

In this state of above described engagement, when the
airbag deploys, a tension force acts on the airbag module 5 in
such a direction as to be spaced from the wheel main body
portion la as indicated by the arrow in FIG. 6. Due to the
tension force acting on the airbag module 5 at this time, the
hook claw 8a that is supported in a cantilever state by the leg
portions 85, 86 is pulled in the direction indicated by the
arrow via the elastic wire rod 17.

Inthis manner, the leg portions 85, 85 configured to support
the hook claw 8a are deformed to the inside of the wheel main
body portion 1a, the engaged position between the elastic
wire rod 17 and the hook claw 8a moves to an inward position
ata distance of “b” from the tip end of the hook claw 8a. That
is, the elastic wire rod 17 engages with the hook claw 8a at a
deeper position. That is, although a distance from the tip end
part of the hook claw 8a to its related engaged position was
defined as being equal to “a” in the case of FIG. 5, the hook
claw 8a can be inclined to the inside of the steering wheel 1 so
that a distance of “b (>a)” is defined in FIG. 6.

Thus, when the airbag deploys, the elastic wire rod 17
engages with the hook claw 8a more rigidly, and the airbag
module 5 can be reliably engagingly fitted to the wheel main
body portion 1a. With a construction of the leg portions 65 to
85, the hook claws 6a to 8a are easily inclined to the inside of
the steering wheel 1 by applying the tension force from the
airbag module 5 at the time of deployment of the airbag, thus
making it possible to form an easily deformable portion at the
leg portions 65 to 8b.

Although the easily deformable portion is capable of
inclining the leg potions 65 to 85 so as to increase inclination
of'the hook claws 6a to 8a when a tension force acts on the leg
portions 65 to 85, this deformable portion can be constructed
s0 as to produce a breakage or the like of the leg portions 65
to 8b. In addition, the easily deformable portion can be
formed by changing the widthwise dimension or thickness in
the leg portions 65 to 85, can be formed by increasing the
lengthwise dimension of the leg portions 65 to 84, or alterna-
tively, can be formed by bent corner portions.

Itis to be noted that, although FIG. 6 shows a state in which
the leg portion 85 is greatly inclined, this inclined state is
illustrated in an exaggerated manner in order to better under-
stand deformation of the hook claw 8a. Although the amount
of deformation of the leg portion 85 can be constructed so as
to be small according to the rigidity of the leg portion 85, even
in the case where the amount of deformation is small, the
hook claw 8a is always inclined to the inside of the wheel
main body portion 14, and advantageous effects of the present
invention can be sufficiently attained.

[Second Embodiment]

While the first embodiment was described with respect to
the construction of two spokes, as a construction of the spoke
portions 4, a construction of three spokes can also be
employed as shown in FIG. 7 and FIG. 8. Hereinafter, as a
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construction of a second embodiment, a construction of a
steering wheel 1 provided with three spokes will be
described. However, the present invention can be preferably
applied to a steering wheel 1 provided with three or more
spoke portions as well.

In a second embodiment, like constituent elements in the
first embodiment are designated by like reference numerals in
the first embodiment, and a duplicate description of such
constituent elements is omitted. In the second embodiment,
there is employed a construction in which one more spoke
portion 34 than the number of spoke portions employed in the
first embodiment is added. In addition, the spoke portions 34
are constructed as one pair of spoke portions 34, 34, on a
lower side of the steering wheel 31, aboss portion 2 and a core
bar of a rim portion 3 are coupled to each other, and one pair
of left and right spoke portions is constructed while a hook
portion 38 is sandwiched between these spoke portions. Fur-
ther, springs 13a to 13¢, which are configured to elastically
bias an airbag module 5 from a lower side, are provided on
three sites.

The spoke portions 34, 34 are constructed with the core bar
of'the rim portion 3 and the boss portion 2 which are integrally
molded with the use of an aluminum alloy or a magnesium
alloy or the like. A part of spoke portions 4, 4 and the spoke
portions 34, 34 are covered with one pair of left and right
finishers 27. In addition, the boss portion 2 and each of the
spoke portions 4, 4, 34, 34 are covered with an airbag module
35 shown in FIG. 9.

As shown in FIG. 9, the airbag module 35 is made of: a case
body 35a and a cover body 355 that is mounted to the case
body 35a via an engagement claw 18, and the case body 35a
is constructed with movable contact points 16a to 16¢ and
springs 13a to 13¢ or the like. In addition, an elastic wire rod
17 is provided as an engaged portion configured to engage the
airbag module 35 with a respective one of hook portions 6, 7,
38 of a steering wheel 31 is provided.

A predetermined gap is formed between an outer circum-
ferential edge side of the airbag module 35 and an interior
face side of one pair of finishers 27, and the airbag module 35
is constructed so as to relatively movable to the finishers 27.
Inaddition, a desired design can be made on each of side faces
of each of the finishers 27. Further, on a top face of each of
finishers 25, switches or the like can also be arranged as
required.

As shown in FIG. 7 and FIG. 8 (b) which is a sectional view
taken along the line C-C of FIG. 7, a hook portion 38 is
arranged between one pair of spoke portions 34, 34, and is
constructed so as to be directly supported by a boss portion 2.
The hook portion 38 is constructed with one pair of leg
portions 384, 384, a proximal end part of which is supported
by the boss portion 2, and a hook claw 38a that is mounted to
a coupling portion configured to couple a tip end part’s side of
each of the leg portions 385, 385, and a tip end of the hook
claw 38a is formed so as to be oriented to the side of a shaft
mounting hole 23.

As shown in FIG. 8 (a) which is a sectional view taken
along the line D-D of FIG. 7, as described with reference to
the first embodiment, an engagement face 95 that is formed at
atip end part in an extension portion 9a of an undercover 9 is
arranged on a back face side of the hook claw 74 in the hook
portion 7.

As shown in FIG. 9, the airbag module 35 is constructed so
that a part of the cover body 55 is extended to a lower side of
the steering wheel 31 so as to cover a gap between the hook
portion 38 and the rim portion 3. In addition, when the airbag
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module 35 is attached to the steering wheel 31, the elastic wire
rod 17 that is provided on the extension side of the cover body
5b, as described above, engages with the hook portion 38,
enabling elastic wire rods 17, 17, which are provided at the
left and right in an upper side of FIG. 9, to engage with hook
portions 6, 7, respectively.

Thus, in accordance with the present invention, the hook
portions 6 to 8, 38 are constructed separately from the spoke
portions 4, 4, 34, 34, and thus, even in the case where an
impact load acts on the rim portion 3 of the steering wheels 1,
31, this rim portion is not influenced by the spoke portions 4,
4, 34, 34 that are deformed by absorption of such an impact
load. In addition, at the time of deployment of an airbag, the
hook claws 6a to 8a, 38a are deformed so as to be inclined to
the inside of the steering wheels 1, 31, and thus, an engaged
state with the elastic wire rod 17 that is an engaged portion is
reliably maintained.

INDUSTRIAL APPLICABILITY

According to the present invention, a concept of the present
invention can be preferably applied to a steering wheel that is
capable of applying the concept of the present invention.

What is claimed is:

1. A steering wheel comprising:

a wheel main body portion including

arim portion arranged at a rotation outer circumferential
portion,

a boss portion arranged inside of the rim portion and
coupled to a steering shaft, and

aplurality of spoke portions configured to couple the rim
portion and the boss portion to each other; and

an airbag module configured to cover at least the boss

portion and to accommodate an airbag therein,
wherein a module support portion configured to support
the airbag module includes:

a hook portion provided at the wheel main body portion;

and

an engaged portion provided on a bottom face side of the

airbag module that engages with the hook portion of the
wheel main body portion,

the hook portion has a leg portion supported by the boss

portion independent of the spoke portion, and a hook
claw provided on a top side of the leg, and

a tip end of the hook claw is formed so as to protrude

toward an inside of the wheel main body portion.

2. The steering wheel according to claim 1, wherein

the engaged portion is made of an elastic wire rod.

3. The steering wheel according to claim 1, wherein

an easily deformable portion configured to easily incline a

tip end side of the hook claw is formed at the leg portion.

4. The steering wheel according to claim 1, wherein

the hook portion is provided on two or more sites of the

wheel main body portion.

5. The steering wheel according to claim 1, wherein the
engaged portion is mounted to the bottom face side of the
airbag module between a pair of elongated holes.

6. The steering wheel according to claim 5, wherein a part
of'the engaged portion is exposed to a spaced portion between
the pair of elongated holes.

7. The steering wheel according to claim 1, wherein the leg
portion extends from the boss portion toward the airbag mod-
ule.



